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Abstract: 

PURPOSE: To realize the 
microcomputer which can have a 
program rewritten and can cope 
with the high-speed operation 
and has the same size as a 
mass-produced article to be 
easily replaced with it with 
respect to the microcomputer 
used as a substitute for the 

mass-produced article in the Click here for larger image. 

development trial stage. 

CONSTITUTION: A microcomputer 2 incorporating at least a CPU and a 
ROM, an electrically rewritable non-volatile memory 3 where the operation 
program of the microcomputer 2 is written, and a RAM 4 are provided, and 
the microcomputer, the non-volatile memory 3, and the RAM 4 consist of 
chips independent of one another, and the microcomputer 2 and the non- 
volatile memory 3 are mounted on the RAM 4 with a bump electrode 8 
between them; and when the microcomputer 2 reads out the operation 
program stored in the non- volatile memory 3, the operation program is 
transferred from the non-volatile memory 3 to the RAM 4 and is read out 
from the RAM 4. 
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1 

[1*11] 'PteKthCPUtROM&ftmUtfV't 
8913*7 -fax WE^FSRtt^^U^rXUMBRAM-S 

*n*nm©^y:/T«jsu rioter amg>±i;: 

WET-f3X WI^t'J^^^KIBRAM^ 
U <0± A* > ^Sffi ^ L TME^-f n tfR A M 

*mmv, WE^-f3>«93E^*«tt^^yicE«$ 

7A&l9E^»56tt^^U^efl9ERAMIc-KabT, 
iHERAM3&^ft^D^7 A £H*arT d <h £ftf8 £ 

[ffl*g|3] '>^<itCPUi:ROM^)SU^ 
n><h, ME^-f nx^ftfP^D^^A^E^Ufeaa 

IWBT-fnx iJEWRtt^^EU^itfiWERAMS 

ica> -yea^ uthe r a m* *iMWBtt * * u 

£««U 89Ev^n>liittE^»«tt^^U^E«$ 30 

7A«»E^*«tt^*U*^l9ERAMKte3IUT, 
"»ERAM^&»fP^Dy9A*K*ffl*TJit«»lBt 

[|»*14] »*311-3<0V^n*McE*O*»#« 

offlfcttttU 89E^F#^tt^^u*ci5fEv>fn>(?5»p 
ft^D^A£#£&fr«<&, *J;tfME^**tt^ ; E 

y icEtt $ nfcfjiesfrfe 7 n ^ a £ we r a m tc&M 
it/f-^/u^^i 2 cor h i/x/u^^r;?-^ 

A^tt99Ev>fri>fc89ERAM0IBfc^ftU WEv 
-f 3 >at(&E R A M*> 6 WEftfpyD ^5 A fcWMHT 

ax \t, cpu nfc/u a>hD-7l:ioT 



&P¥8- 3 0 5 6 8 0 

2 

m&ms) H*^i-4<7>^m*McE«^w#s 

mjiznzr \*uxmn\zimi>xv)r)m&mn$:Mi3 
rnxme) »*9ii-5©^rn^icE«<o*w#« 

««TI»E^3>fcUiryh«WX*r*t* WE 
v^3>«MEx-^#^*7 f n^^A^frLT, 
^<DT-*9&&&*n^ SifcME^ 

MiET>f-3>icy-f2y hewA*-rsi, me^-t^ 

[0 0 0 1) 

*y m&mz-mm3s»imtt#&&**:V) m<?>m 

[0 0 0 2] 

ff^ndf^ASEaufcy-H^vu^^y tr 
omj £^5) &ft]KUT^s. ^(ca^r^v<zi> 

H&fcte, Wi^illClLTl^'TX^ROM 
*«rt*$n> d©*7X^ROMIC»fpyDy^A^E^ 

^nti^o vx^ROMfi^mLirffl^^yT*^ 
©t, «jta»TEi*$n^«ffl c/d^a) \r&~? 

[0 0 0 3] ti!5^> ^JA«V^a>cO§8%ajg^* 
^$n^^tt>^D> CK^JS^tC^ROMIcE^^tlfc 
a»l^7X^ROM*«ffl-r±r> TX^ROM©^0 

[0004] 05tt«e*a)77y>^^^eyrtjaT-f n 

>0^^r^-Tc (A) ^y^^UAjK 

(B) liT-f 3>ft©»^^t¥B0T^^ IQBI 
(A) [Cfc^T, 1 0 lte$titAy<7--v, 1 0 2li7 
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(B) \Z7f;T<ko\Z, y^yi/a.**:*) 1 0 2 a£CP 
U 1 0 2 b£«££S##Wt£S 

ot^5. 1 0 aKt^yi^^Urtj^-f 3>1 0 
2££«bT^£U-F:7U'- b.W-Wv FSS, 10 
4tty-HW?\ 1 0 5ttU-FWP 1 0 4 tyyy is 

[0 0 0 5] a±«J: , 5^:**a)^3>SBI*ai«T 
teffl-rantlCfcO, 77^>a«'J 1 0 2 alcE>£ 

[0 0 06] 

mmw&v&yt-rzwkm] ba>bfc#e> y?y 

^5Mt*l/TVi«, jftfcl 0 0MHz (^tf'MU 

so n<o9uy9xmyrtrz> r ?<1 zxy\z^x\t, y? 

[0 0 0 7] sMSiBKk ±B0MHKe&. H3fift»* 
[0 0 0 8] 

izM^n i e*<D¥S#8Htt, '>fe<i*>cpu£R 
u u^i0v-fa>n ^wBtt^yicE*;**! 

^#^gtt^^y^e>RAMtC<E2lbT, RAM#>6ttff 

[0 0 0 9] ll*a2E«®4WtaMl& 
< £t>CPU<LROM£rt&bjrc:V>f *7-f3> 

; EU*5J:tfRAM&-tn-fnW^©^^^T«lJ«b, 
J:tfRAM£»*U b^t>^OV-ra>tt^»5§e^ 
^D^^A^S^tt^^U^eRAMtCKSIbT, 



(3) fc§f|¥8-3 0 5 6 8 0 

[0 0 10] Sf*Jl3E«CD**^@tt* 
<fcfeCPUfcROM£rt*bfc^'f:3>'£* T-f3> 

^rU^ct^RAM^ J en-€ : n^J>!?^^^T«^b> * 
3 >(0±l:A>^Si^l/TR AM*5<fctPF# 

20 ff^aaf^Aft^lP*tt^ i E , J^6RAM«C«iUT, 

[ooii] »*JS4E»o*«fr»B», a* 

3B1^3<OVim*McE««>«lJ«lC*V^ ^3><h 
W5!tt^*U^J:tfRAMOlBlCtt, ^<it>2« 

a^(07 h i/x/u^j:t;f-^/u(05^a 1 07 h 

U*±tfRAM©BIC*«EU ^WWMt^yfc^fa 

* y icEH $ n&»«s:/n m^RAM kssm-** 

% » 2 07 K I/X/Ufeitff-^/UH -7 
-fa>tRAMCDKIC^ftb> Y-f3>#RAM^6» 

>hn-7ic,fcoT«iai$h- tfci2©7Hi/x;u 
*itfT-^/uu> cpuic^oTicsaiaians* 

30 [0 0 12] ft*a5efta¥*ttttllttt 

3Bl-4CDV^n^lCE««>Sli*»C^^T, V<3> 
13, RAMtY<3>l;rtaUcROMi:^n?n0 

[0 0 13] g|*«6B*®¥*f^att* «* 

JBi-5©^-rnjwcE«o*«»««fc*v^ -r-f 

^D^^A^HfrbT, ^©x-*** 

*ttm&&**v\zm$&&W£&Q*iN 

^<n>«^-h7 r D^^A<&^fTbT, 

Z>*><DXhZ> 9 
[0 0 14] 

50 [f^ffli 1 6 3 tcE«©«^ic^n«, 
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<dx, v<3>ttttttw»a»fppi«^RAM^6ia 

[0 0 15] 3Lfz, ®Mttt»LTRAM%9itc\zmm 
VtcffitiL\ZfrZ>&, T-rn>, ^F»fgf$;*^y, RAM 

[0 0 16] «*«4E*©«lrtlC < fcntf> ^2 

COT H l/X/U^J;t;T-^;Utt/U3 > h P-7$ 

A M KE« 3 tt&lMtz;/n ^7A(D^Hi l^CPU© 

[0 0 17] M£*5lB«®tt££J:ntf, 7H 

K^fLTV^OT, R AMCDx-^ =£^7 Hl^X^ 
C PUa>5ffl#£n&*'&l;:«, R AMCOffl^J^ff pj$ 

te, ft]KROM©W*3^llPBj$nT, RAMa>ffl*)WS* 

[0 0 18] M#«6E*©««fc:J:*ltf* T-f 

tt^€'J^(0f-^ftM^ **38«b<*Uj&>&R 
[0 0 19] 

[garni £at, *&w<D*mitmm<D-$mmz'o^ 

[0 0 2 0] mi tt**WeD¥«#8B©»ffi*rt£jK 

3«77y^a.^ i Ey, 4ttSRAM (X^tV 

2, 7 7 7 5/3. ^ € 'J 3 *«ttf S R AM 4 ttf n^HW 
*<D?y7\zM#>P>tlT^Z> 9 *fc*S|JS«TttSRA 
M4©±ICY>f3>2t77^>a«>J3tS8tl 
Tt^. 5 US R AMSitLT^S U - K7 
^^7HS, 6ttU-K*^ 7I*U — Ktt?6£S 
RAM4tmWI:^lTl^7^ftt^^ $ 
fc> "7-fa>2tSRAM4, &*Tf75yi'3L* : eV 

3tsRAM4ii fnfn/t>yia8i:ckoT«a 

[0 0 2 1] dO<i:^iCS RAM4 C0±IIV< n>2 ch 



(4) #PI¥8-3 0 5 6 8 0 

£ Z<D£o\Z. £#£/Jn$<T# 

ffl©»ftlCffl^St, fij^rScDVX^ROM^^^ 

&'\<Dtyr)»jL*>®B\ZffZZ>. 

[0 0 2 2] fc*5, **JS«Ttt, SRAMCO±l:Y-f 
3 > 1 7 7 y '>a^* 'J S»t«i«t zti 
10 ICES'*". v J .^qBUCO±{CV<a> < hSRAM 

[0 0 2 3] T>fa>0±lcSRAMt7^7 

«»«0+T«kD»*L^«|j««, SRAM»^W7 
7yva/^U<3Q^fW^T»tT> T-fn>$± 

Tttfc<, **iaiCfflVi-5VX^ROMrt3KV^3>a: 

teQ&mizm-rz&sizte&w* m i c^rv^ a > 

S. V>f3>©ll:SRAMt77^>a^ 

[0 0 2 4] ^C02^^T^e > l:ff^M^ 
&R0Tr*. B2I1 mi\Z^^^a>2tyyy 

*>i^ ; eu3tSRAM4 tcor^cor hi/x/u^>t- 

IB*S§i^£^-r*:£>, V-f n > 2 t7 5 y va^t'J 3 
£ S R AM4 

[0 0 2 5] HHIC*V»T, 2, 3, 4\*Wltmmz 
^rtl^n. ^^^>tyyy^=L^^)tSRAUXh 

[0 0 2 6] T<3>2©rt«SiaSlftWr*t, 9te 
**KJM!!3!gII (ETF rcPUj £^S> > 1 Ote, 
V^fa>2 a>f!if£:/D^ A^Ete^nTl^rtj^RO 
MT&S. rtjKROMl OliK^ffllfltffl^^'JT** 
COT, ^Dy7A©rteS««A5CttttfftK 
40 ftoT, dCO^ROMl 0fi#^^.^^O^^S 
/jN©oyu^^A$EtibT*5»3, yyy 
z/zl*^*) 3^—* (yD^7A) £#£&tfJ§-£cD 
^ n > 2 ©lf^«:Mlfcyn^7A^ :7?yi>;x 
^^rU3^^SRAM4 ^-^KiTr* 

^-m>2(0Kif^7 r D^^A> mzv<i 3><Dm&\Zte 
UTEiSbfcr/D^A (a-WD^^A) yy 
y^a^y 3lCESSn*„ HURAMTftD^ 
3>2©*t^f3^^x-^&-^»ICff»'r^ * 
50 fcl 2tt«jr>«AIelB, 13fM>A-^WD. in 
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«b(D«*£lc£oTC PU 9 F 

#IT> 0&3V>teSRAM4CD— ^CDtfj 

^fr^TV^o l,4fcmxr3>ho-^T&tK 

T^£. A*X^-f ^>^<Df^fllteCPU9lC£oTt>"C 

^0/U3>hD-7 1 4lCJ:oTttW£fT3Tl>*. 
<BU /Ua>hn- 7 1 4C0M»»imiCPU9JCit 
«UT&^« 1 5teAffl73[p]i&T&'9, MVlf 

[0 0 2 7] 777'>a^ ; t , J3^SRAM40-iO 

[0 0 2 8] 777 3 tCte7 F l"XA* 

X2 2 tT-^A'X2 3**«l8SnT^*. SRAM 4 
tt, 2 h©7 H Wfif A*ffl©#- M 6 
T*5 0> 7KWXAX 1 9t7Hl/X/U2 2#»3R3 
nTV^ 0 SRAM4<O^-^m^^C0m77A*-/ 
770^1 7lir-^;U2 OKSMBSftTfcD. * 
fc, *<DfH1fl«T 2 1 #W >A-* 1 3 

D»AHI%1 2<E>ffl7Jte|*j;£ROMl 0 CDfflTM 

*®K1 2©diMftj|ROMl 0©W*>f*-^* 
^OEKAt^U «D«AlsI»l 2 0)IfeUMSRA 
M4©m*Ay7rEIBl TtOWWJB^JcAAbTV^ 
£>T> WjKROMl 0CDfflAd:SRAM4Oia*tt«1t 
WcSJD&Aetl^ SRAM40f^A^ 
<Z>A7JAV7 7{h]&1 8«t-^/U2 3fc»«£ftT 

[0 0 2 9] -7-fn>2, 77yy^ ; EU 343J:tfS 

r am 4 ^s^ic^r^r h i/x/u^j;r;7-^A 

2 2t> T-^U2 0i5«fcri:2 3^«<!:to Ctl 
*>CDAX<D5^ 7HI/7/U2 2 £cfctf A*X 2 
3lC^ViT«A*Xn>hD-^ 1 4\Z*^TmW2nT 
V>£#, 7K1/X/U1 9Mt;T-^/U2 0l:o^ 

[0 0 3 0] H3ia**jft«fc*»5rtjKROMl 0 £ 

77'r>a^'j 3^v^^br^o> -en^ntc 

0t79^>a«U 3tC«^-rnt>V-Yn>2©WlfP 
[0 0 3 1] I^H (A) ii^ROMl OiCfBtg; 



(5) ^8-3 0 5 6 8 0 

0 bJ&iEJESnT^*. T-^itM^n^7Al 0 
ate, 777va^'J 3lCx-^^S^^cfe(D^ 
^:3>2<Dlbf£:/D^AT&D, u0^D^ 7 A^ 
fir^tl^i:CPU9co©Iffl)ICcfcoT^^^vix^^U 3 
Wlc^-^tf^&^n*. ^-h^D^7A10b« 
^y^a^U 3^£SRAM4^x-*£teirr5 

tTV^itt ) CCPU9^SRAM4^e>f^^ 

^©*^^A^^co^:^2^(7>yP^^A^|Bti$n 
[0 0 3 2] £CDftj$ROMl 0*^yD^7A^K* 
t7hg^ (B^iTf) £fijfflT*;i£a*T€r*. "Tfc 
OMIOICA^U UtyHIWA*«tBi»l:^ 

ttr (^-^s^^^^d^/^a i o a*$zft~rz>t 

Ktt, iW^y^AjHEU 2. 5 V 

fraa^EEOfiMRfcT-f 3 > 2 \Z A7}T<5 & o \zmtftf 
tt«. 12. 5V^Wjta$nTV^«J8TU'fey hffl^ 
30 ^t«t, CPU9«ftlROM10OT-m 
M/D^7A 1 0 a^ffb, 12. 5V#A 

7JbTV^^<h#lI^ CPU9«ROMlO0y 

[0 0 3 3] 03 (B) tt77^ S^a^U 3 \Z 

[0 0 3 4] ^> ^C0^^-/i/^^^rU 3tCfB^$n 
fe7 p D^7AW7Fl/X rtj^ROMlOCO 
^-hyay7Al 0b(D7h>XliS^oT^0> C 
©a^&WfflbTH2<O«0*AIsI»l 2*««D*A» 

1/^1001*^1 50 OIC^-b^n^Al 0b^ 
50 tZmZft, THUXl 50 lrt>&2 0 0 Ofc^y^a 
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CPU9^7HI/X1001A^ 1 5 0 0^L 
TH*£3fctt. #JD&A®*&1 2ttfilROM103^ 

mv&TLmn&mti'rz. cpu9^7hi/xi 

5013^6 2 0 0 0 &MJlVT^Z>£%\Z\t, 

[pj&l 2#S RAM4^6(Da- ^Ufybsdy^n^i 

»1«JU WJKROM1 OODffl^SrJIjtr^^ilcWOft 

[0 0 3 5] K±OKWTtt, T-f3>lCU-fey 

10 a*, ?-h/Dif7Al ObOViTn^SrHfT-r 
*Cttl/W5^ «Atf, 7 

-h^nmi 0bo^(cv-T3><z>^»«^ 
-FRS*?) o«»««»*r****E»b, 2 Sic 
^0W8f©ifi*V\^f WV<£> £%\z tt, h :/ 
n^A£^<D££§£fTU »aWTO«tt*D9l/^ 

10 0 3 6) a±oj:5fc«irt*nfc*w#*« 

<&ftfP£0 2£m>T&9J*r*o ^^v^t 

[0 0 3 7] ±E0> J: 5 fcT-f 3 > 2 CDftj&R OM 1 0 

Al 0 aWEifiSftTV**. C PU 9 tfitiSSr? 
UtvhM (S^iTT) **7>r:J>2fcA*U f*« 
ROM10l:A^n. £©£€f. 12. 5 V<D«€f& 

12. 5V«^Tm#2:Uiry MIW-f3>2l:A 

#U ftj&ROM 1 (XDT—fmZ&fr^Ot/^&l 0 
afc^frr*. *<B»«s£tt9i-rS£, CPU 9 

3^Am*®»l 5^LT§tjitf^fyD^7A^n 



(6) t£PPJ¥8- 3 0 5 6 8 0 

D— ^ 1 4^7Hl/X/U2 2*5<fctfx— M'X2 3<£> 
<DT Hl/X^IT, t^/U2 3^1Tt-^ 
43* d(D«^V^3>2^^6^0iAA/^x-^Sr 
ICV-I- n > 2 >J TVPx-* £ It^D A^r^D 

i0 [0 0 3 8] yvyzsa***) 3\Z"r-?&m% 

V>f3>2fcA*T5^ny*£jba, CPU 
9<P»f££±a6, mi%\ZSRAM4^<DAJ)$:m±?Z> 
Z.t~V. v-X^A^tttUTte, 77y>a^'J 3JP 

[0 0 3 9] Jfcl^^yv'a^tU 3^eSRAM4^ 
f-^=&glU VO>2^SRAM4jd^T-^$ 

[oo4o] x-^eaic^v^T'bv-f n>2<omm 

\Zffo. ?Ut>?>, 777> / ^^ ; £U 3(C 1 2. 5Vtf> 

SftWrfcU-fey h»WA*-r*t, CPU9IMIR 
OM1 Oco^-h^D^^Al Ob^^LSIfT-r^o 
££><hi!r, CPU9«^-h^D^^A^E3SStlTVi 
^7HI/X (10 0 l#Jfe-l 5 0 Omm) 7HI/ 
X/U 1 9^LTSRAM4i:^ROMl 0, 
tX^O^^S^l 2tC^bTW^*T^>o CPU9*«tB* 

50 n7Huxit y-h^p^7Aiob0t^n 

tz7 Kl^X (10 0 l#ife*6 1 5 0 OWrW) t--grr 

sot, 1 2 w^u^jvv&mmt^&m 

Z<DTc&fti%ROMl 0<DMtl^*-7)Vil& : T• 
iromi oomwmvjvtmtteo* sram 

4<Dffl*/ty7Tl5U»l 7C0«W*^ICtt-f >/t-^i 
3 S:^ L T D «) 1/ ^;^i^^A^3 1 6 (^*C> SRAM 

tfy&l 0b#JB&R*ffl3nT*fr3*rC^<. CP 
40 U9te£tf>:/- h^D^7Al 0 bdSEoT, iico^ffi 

T-MX2 3^LT^3>2l:K0M> 
V-fa>2^e»Mr/r^/U2 3 ^ITSRAM4 

2«*Da/u«x-*£-p*«fcRAMi ikssts 

[0 0 4 1] ^{C, ^D^^ACD^mblljf^T*^) 
CPU9«rL-ifyn^^A^IB^^nTV^7H 
1/A (15 0 l#i-2 0 0 0M) 7HI/A/U 
50 1 9^lTSRAM4tfiaROMl 0, ^<k^D 
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11 

$ 7 h u x » s r a m 4 n^-if y D 9 

?J±<D7 Hl/X (15 0 l#Jfc#>£2 0 0 0#&) t£— 

ROM10O»*tt*Jttt»d:a:D> -*> SRAM4 

&tfl/TA^I^;P©«*&*A#T*©T, S RAM 4 

-if ^7A^t-^/U 2 0 ^LTT-f 3 > 2 *\ 
K^USn, ^ P ^ 7 A^WrttlCf o TT^f 3 

*ffl^&«>ic«yii$n*7 H i/x;t^ 1 9 tf— *a*x 
2oii rtX3>bu-?\z&r)MW2tvr\z. cpu 

9KcfcoTit&lCf^2n£, dtlfccfcD. SRAM4 
ff 5u^-C€SOT, SRAM4^6©f^R*Bi 

[0 0 4 2] ?Ut>%. *JOMlTtt. ^3>yXf 

-r^fc&tC* V^3>2t777ya^ : t';3tSRA 

■t<5f»SSofc, V^a>2 0l^D^7 
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